Niche engineering is considered one of the most important interspecific interactions that shape ecosystems, but this kind of interaction network has not been sufficiently studied so far. Here we present the first observation of grass snake Natrix natrix in the galleries of Cerambyx cerdo. We recorded three grass snake individuals basking and hiding inside the C. cerdo galleries. We suggest the presence of this beetle species may create new environmental niches and improve habitat quality for snakes and other vertebrates.
Niche engineering is among the most important interspecific interactions that shape ecosystems, and the activity of engineer species is often crucial for the existence of other species. For example, woodpeckers create tree holes used by secondary hole-nesting birds, squirrels and other animals (e.g. Lučan et al. 2009 , Cockle et al. 2011 , Regnery et al. 2013a . In other cases niche engineering creates conditions that are not crucial for the existence of other species, but increase their survival. However, this interaction network is still poorly understood.
One niche-engineering species is the great capricorn beetle Cerambyx cerdo (Coleoptera, Cerambycidae). It occurs in Europe, the Caucasus and the Middle East, and reaches northern Iran. The species is widespread in most parts of Europe, but has become extinct in the United Kingdom and the Swedish mainland. During the last century the species suffered a dramatic decline in central Europe (Buse et al. 2008 , Zan et al. 2017 . In Poland C. cerdo has markedly declined, and today its occurrence is limited to areas west of the Vistula River, mainly in the western and southwestern parts of the country (Kadej et al. 2017) . The IUCN lists the species as vulnerable (VU; 2017.2.) .
Cerambyx cerdo is one of the largest Palearctic representatives of the longhorn beetles, reaching up to 56 mm (length excluding the antennae). The great Capricorn beetle requires old trees (often older than 100 years) growing in sunny places (e.g. the edge of forests, meadows, dams of ponds) for reproduction (Buse et al. 2008) . During development, capricorn beetle larvae create holes and cavities (galleries) that are approximately 3.5 cm in diameter and up to 40 cm in length, and have a specific microclimate (Zan et al. 2017) . The corridor often ends with an approximately 10 cm wide oval cell. The galleries can serve as refuges for many organisms, and hence may increase the diversity and abundance of species using microhabitats created by C. cerdo. Previous studies have found that galleries of the great capricorn beetle were used by several other beetle species (Buse et al. 2008 ) and small bat species (Regnery et al. 2013b , Gottfried et al. 2019 .
We describe the first record of the use of C. cerdo galleries by snakes. The observation of grass snakes Na-trix natrix using galleries was conducted on 26 August 2013 on the dam of the Przelotny pond in Stawy Milickie (Milicz fish-ponds) Reserve, SW Poland. At about 16h00 and 17h00 we observed two snakes at a solitary, partly dead and sunlit oak (trunk circumference measured at a height of 150 m above ground level was 5 m) for about 12 minutes from a distance of about 2 m. During the observation, a digital camera with a telephoto (300 mm) lens was used. Snakes were not captured.
The first grass snake to notice was basking in the sun at the base of an old oak. After we had approached the tree, the snake crawled up the trunk and disappeared into one of the corridors at a height of approximately 1 m above the ground. While we were observing this snake, we noticed the second individual rolled up in another corridor at a similar height (Fig. 1) . In the evening, at about 20h00, the cavities in the oak were checked again. One snake was still visible in the hole, but we noticed another small grass snake coiled in another hole, located 20 cm higher than two previous ones, above the line of the shadow falling on the trunk of the tree. When the sun disappeared behind the horizon and stopped shining into the hole, the snake hid inside the corridor. All individuals were observed on the western part of the trunk.
We did not catch the snakes, so we were not able to assess their size accurately, however, their length was compared to the nearby objects, which were subsequently measured. The first two individuals observed in the afternoon differed in size: the first snake had about 20 cm, while the second one was twice as long (about 40 cm). The third snake observed in the evening was about 20 cm long.
Relatively little is known about the use of tree niches by snakes. Deserted bird holes are sometimes used for egg incubation by snakes (e.g. Najbar 2004). Bryant et al. (2011) stated that the presence of trees with holes could have an important effect for the protection of some species of arboreal snakes, such as pythons Morelia spilota, that use tree holes as resting and hiding sites. Our observation provides the first evidence for the use of the C. cerdo larvae corridors by grass snakes. At the same time, this is the first observation of the use of insect tree galleries by snakes.
Galleries created by C. cerdo larvae are extremely durable and can persist for many years, or even decades (Buse et al. 2007 ). Likewise, dead trees left by C. cerdo retain their ecological value as habitats for a number of organisms (Buse et al. 2008 , Zan et al. 2017 ). Long and deep corridors of C. cerdo provide very stable conditions inside the gallery, offering protection from both overheating and hypothermia (O'Connell and Keppel 2016) We suggest the use of C. cerdo galleries by grass snakes and other vertebrates should be studied in more detail to estimate the importance of this type of niche. However, even current preliminary observations indicate that the protection of the great capricorn beetle can be significant not only for invertebrates, but also for some small species of vertebrates, including bats (Gottfried et al. 2019 ) and reptiles.
